INTRODUCTION
This review is aimed at clinicians and health care professionals providing end-of-life care in the community for patients suffering from severe, end-stage chronic obstructive pulmonary disease (COPD). This patient group spend the majority of the final year of life in the community and have frequent contact with the primary health care team. Guidelines for active and supportive treatment for patients with COPD have been published 1 and are not the focus of this review. There is often no clearly identifiable point at which management changes from active supportive therapy to palliative care, and it is usually a matter of experienced clinical judgement. Some therapies, such as bronchodilator therapy, remain as important in palliative care, others such as oxygen therapy may take on a greater role for symptom control, while still others, such a pulmonary rehabilitation, are less likely to be relevant as part of palliative care.
COPD is a common chronic disease which causes significant mortality and morbidity. The characteristic symptoms are worsening breathlessness and exercise limitation, and progressive deterioration of health status eventually leading to death.
Comprehensive definitions have been produced by the National Institute of Clinical Excellence (NICE) in the UK (Box 1), 1 as well as by the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2 and by the American Thoracic Society and European Respiratory Society in their joint guidelines. 3 There is no single diagnostic test for COPD. The diagnosis relies on clinical judgment based on a combination of history, physical examination and confirmation of air flow obstruction using spirometry. In COPD there is an irreversible decline of forced expiratory volume in one second (FEV 1 ). 1 The best available data suggest there are approximately 700 000 patients diagnosed with COPD in England and Wales. 4 Allowing for known levels of under-diagnosis, the true number of patients with COPD is likely to be around 1.5 million. 1 Most patients are not diagnosed until they are in their fifties and the prevalence increases with increasing age.
The five-year survival from diagnosis in the UK is 78% in men and 72% in women with mild disease, but falls to 30% in men and 24% in women with severe disease. 5 The mean age of death of UK patients with severe COPD is 74.2 years, compared with 77.2 years in patients with mild disease and 78.3 years in non-COPD controls (Soriano, personal communication) .
It is difficult to be certain of the true mortality due to COPD. Some patients die with the disease rather than because of it and others will die of causes related to COPD, but their death may be certified as being due to these complications. 6 Analysis of trends in death rates is also complicated by changes in the diagnostic labels. National Statistics suggest that there were 27 932 deaths due to COPD in the UK in 1999. 7 This represents 5.1% of all deaths (4.3% of all male deaths and 5.9% of all female deaths). In men, age standardized mortality rates from COPD have fallen progressively over the last 30 years, but in women there has been a small but progressive increase over the last 20 years. 8 With an ageing population, many of whom will have smoked for a considerable part of their lives and are therefore at high risk of developing COPD, the application of palliative care to COPD will be very important.
NATURAL HISTORY
The loss of lung function in smokers susceptible to COPD may remain asymptomatic for many years, despite significant structural damage and functional change. 9 Functional impairment and disability often appear to develop fairly rapidly in patients in their late forties and fifties when the pulmonary reserve has been exhausted. The relationship between loss of lung function and the development of breathlessness varies greatly from individual to individual 10 and is influenced by the extent to which patients avoid activities that they know will provoke breathlessness. This makes it particularly difficult to classify the severity of COPD clinically, 11 but it is usually possible for experienced clinicians to identify those with end stage disease.
The best data on the natural history of airflow obstruction in COPD still comes from the study by Fletcher and colleagues. 12 The key findings were that COPD developed in a proportion of smokers who experienced a more rapid loss of lung function as a result of smoking. There were wide differences in susceptibility to developing obstruction between smokers, and in the effects of quitting smoking on slowing the annual decline in FEV 1 . Breathlessness was the symptom associated with greatest loss of lung function and poorest prognosis. Recent work describing a single self-report survey demonstrated a significant strong predictive value of respiratory symptoms for mortality from obstructive lung disease over a 30-year period. 13 The Lung Health Study has shown that the accelerated loss of lung function in smokers continues in patients with mild to moderate COPD. Stopping smoking returns the rate of loss of lung function to the value seen in non-smokers 14 and is the single most effective way of altering the outcome in patients at all stages of COPD. Although lung function cannot be regained, even those with more advanced disease will benefit. 14 However, in end stage COPD patents may struggle to stop smoking. In those dying of the disease it is probably unreasonable to continue promoting smoking cessation. However, by this stage many patients have lost the desire to smoke.
There is surprisingly little information on what patients with COPD die of. Information collected on the causes of death in patients on long-term oxygen therapy showed that about 30% died of acute on chronic respiratory failure. Heart failure was the next most common cause of death (13%), followed by pulmonary infection, pulmonary embolism, cardiac arrhythmia and lung cancer. 15 A similar picture was reported over 30 years ago, 16 although it is difficult to be sure that all these patients had COPD. Large population studies in Finland, in patients who had had a hospital admission for COPD, 17, 18 and smaller studies in selected populations 19 have found similar causes of death.
Several cross-sectional studies show that there is a clinically significant deterioration of quality of life in COPD. 20 Quality of life is impaired even in patients with mild disease, including those in whom there was minimal breathlessness unless undertaking strenuous exercise. Data from the control 
PROGNOSIS AND ILLNESS TRAJECTORIES
Prognosis has traditionally been the key to the allocation of palliative care services, as evidenced by the eligibility criteria for Medicaid in the USA and the Disability Living Allowance in the UK. These allow a patient expected to live less than six months accelerated benefits to help during this last phase of life. For patients with a cancer diagnosis the issue of prognosis is usually better defined than for patients with other life threatening illnesses such as heart failure and COPD. Over the past few years the concept of illness trajectories has been developed, 22 building on the work by Joanne Lynn. 23 Lynn describes three recognizable illness trajectories of function and well-being over time: that for cancer a high level of function with a short period of evident decline during which specialist palliative care input would be appropriate; that for organ system failure with long term limitation of function and well-being with intermittent serious episodes sometimes requiring emergency hospital admissions and perhaps a rather sudden death; that for dementia/stroke or frailty marked by low level functioning and prolonged decline with associated problems of providing comprehensive and coordinated services ( Figure 1 ). The physical, social, psychological and spiritual needs of patients and their carers are likely to vary considerably according to the trajectory they are following. 22 COPD fits well into the 'organ system failure' trajectory, with declining function punctuated by acute exacerbations often triggered by bacterial and viral infections as well as environmental factors. Frequent exacerbations are associated with more rapid decline in FEV1 and worse health status. More severe exacerbations require hospitalization. Mortality after such admissions is high, with rates at three months of 16-19% and at 12 months of 22-43%. [24] [25] [26] Admission to an intensive care unit was associated with even higher mortality, with 24% dying in hospital. 27 Other poor prognostic factors for patients with COPD are increasing age and declining FEV 1 together with cardiovascular problems and weight loss. 15, [28] [29] [30] [31] [32] [33] [34] The ever increasing population of patients with heart failure, COPD and stroke and dementias has led Stewart and McMurray to describe 'prognostic paralysis'. 35 'Prognostic paralysis' results when clinicians faced with uncertain illness trajectories prevaricate when considering end-of-lie issues. This can mean that the patients miss out on receiving end-of-lie care progressing to palliative care. 36 One way around this problem has been for the clinician to pose the question 'would I be surprised if my patient were to die in the next 12 months?' For patients in whom the answer is no, delivery of patient centred active treatment and supportive care are needed and consideration given to discussing end-of-life issues.
ADDRESSING INFORMATION NEEDS
Patients need to be given honest and clear information about the progressive nature of COPD. Many patients report that they have not received enough information about the prognosis and future management 37 and there is often a perception that they are receiving mixed messages from different health professionals. Most patients do not want to receive detailed information that they perceive would be distressing, and seem to prefer broad indications of prognosis. 37 One reviewer states that patients with far advanced disease are often receptive to the recommendation of a dual agenda: 'Hope for and expect the best, and prepare for the worst.' 38 Work from the USA illustrated the complexity of communication in end-of-life care. Although many barriers and facilitators to end-of-life care discussions were identified it was concluded that it was necessary to identify specific factors from individual patient-physician pairs. 39 Clearly there is a challenge for clinicians in striking the right balance for each individual patient between motivating good self-care and causing distress. This is an area where more research is needed.
The treatments that are available to manage advanced disease, including mechanical ventilation, intubation and palliative care strategies, should also be discussed. Many physicians are reluctant to discuss intubation and ventilation with patients. 40 This sometimes leads to inappropriate and unwanted treatment when patients are admitted with a severe exacerbation. They are then too ill to be able to 227 express their wishes, resulting in decisions being made by physicians, family members or surrogates. A recent study of attitudes of patients with severe COPD to artificial ventilation and cardiopulmonary resuscitation indicated that such issues can be discussed without causing distress and that attitudes to resuscitation cannot be predicted from parameters of respiratory distress, severity or age. 41 How proactive should clinicians be when discussing these issues? A New Zealand study of GP discussion of prognosis 42 yielded strategies for use in general practice, which could be extended to other settings. Strategies included awareness of the implications of a COPD diagnosis; use of uncertainty to ease discussion; building relationships over time with patients; being caring and respectful; beginning discussion early in the disease course; identifying and using opportunities to discuss prognosis and working as a team. As well as information about their disease and treatment options, patients need information about what financial and social support is available. 43 A recent study of the needs of patients dying from COPD 44 indicated that patients desired better education and information about their condition. However, information needs were variable and patients were sometimes unwilling to contemplate the future. The importance of patient education has been demonstrated in a qualitative study from the USA. 45 In this study, advance care planning described the communication of diagnosis and disease process, treatment, prognosis and what dying might be like. This was identified as being important to patients with severe COPD. Advance care planning has been implemented in the USA 46, 47 with some positive outcomes in terms of patient satisfaction, increased incidence of deaths at home and use of hospice services.
How such initiatives might transfer to primary care settings in other countries is uncertain. A UK study indicated that although the majority of GPs acknowledged a need to discuss prognosis in severe COPD, this was not reflected in the reported behaviour. It appeared that the palliative care approach of open communication, while seen to be relevant to severe COPD, is not applied routinely in managing the disease in primary care. 48 This may in part be explained by the phenomenon of 'response shift', the process whereby in the face of severe disease or impending death, individuals abandon their usual 'roadmap' of values and adapt new perspectives. 49 Response shifts can make the strict application of advance planning and especially that of living wills or advance directives inappropriate. Palliative care physicians and GPs are particularly well aware of this phenomenon and it may explain their somewhat negative attitude to recording patient's wishes and to long-term planning of specific care. An alternative to the prescriptive advance directive is to make a distinction between a 'contract' and a 'covenant'. The covenant approach involves discerning the patient's core values and acting upon them whilst understanding that there may be changes in some areas such as place of death. The contract approach implies a strict adherence to a specified living will. 50 Clearly, further work is required to help narrow the difference between patients' wishes and what actually happens at the end of life.
MANAGING SYMPTOMS AND DISABILITY

Symptom burden
Once it is clear that a patient is in the terminal stages of their disease, adequate symptom palliation is essential. The emphasis of care is often on preventing hospitalization, but these efforts may neglect day-to-day symptoms, with the result that patients live with high levels of symptoms. 43 The UK Regional Study of Care for the Dying identified that patients with chronic lung disease at the end of life had physical and psychological needs at least as severe as patients with lung cancer. 51 Symptoms of breathlessness were recorded in 94% of chronic lung disease cases, anorexia in 67% and constipation in 44% of cases. Further studies 44, [52] [53] [54] [55] have confirmed the predominance of these symptoms along with significant problems with fatigue, pain, anxiety and panic, poor sleep and depression. A prospective comparison between patients with end stage COPD and lung cancer 37 indicated that patients with COPD had significantly worse activities of daily living and physical, social and emotional functioning than patients with lung cancer. In this study 90% of COPD patients suffered clinically relevant anxiety or depression. Sadly none of the patients with COPD received specialist palliative care input.
Managing dyspnoea
The problem of refractory dyspnoea is common and hard to treat. By the time they reach the point of needing palliative care most patients will be receiving maximal bronchodilator therapy and should have received pulmonary rehabilitation. If they have not they should be prescribed a combination of a long-acting beta agonist, an inhaled steroid and a long acting anticholinergic. Theophylline may be of value in some patients, but has a narrow therapeutic index and multiple interactions which may limit its use (Box 2). 56 Most patients in the final stages of their illness will be too severely limited to benefit from pulmonary rehabilitation 57 and would find it too difficult to attend programmes even if these are run in the community. 58 The use of a fan to ease the sensation of dyspnoea is a reasonable option for patients with some supporting evidence of effectiveness in normal subjects. 59 Other non-pharmacological interventions may be offered such as relaxation techniques, humidification of air and an unobstructed view. Although evidence for such interventions is weak they may increase patient mastery.
J O U R N A L O F T H E R O Y A L S O C I E T Y O F M E D I C I N E
Apart from the optimizing of medical treatment, oxygen and opioids remain the mainstays of palliative pharmacological treatment. There is as yet no evidence of the effectiveness of oxygen in the palliation of breathlessness (see below). This is due in part to the lack of randomized controlled trials using reduction of breathlessness as an outcome measure. The conclusion of the Association of Palliative Medicine working group was that oxygen use has to be tailored to the individual and a formal assessment made of its efficacy for reducing breathlessness and improving quality of life for that person. 60 Use of opioids in the management of dyspnoea has become clearer. A systematic review 61 supported the continued use of oral and parenteral opioids to treat dyspnoea in advanced disease. This also provided reassurance that appropriate doses of opioids do not lead to respiratory depression. The usefulness of nebulized opioids is unclear, but it appears that they are no better than nebulized normal saline. More specific data regarding the use of oral opioids for managing refractory dyspnoea in patients with predominantly COPD have been recently published. 62 In this study a slow release preparation of 20 mg of morphine sulphate given once daily provided significant symptomatic improvement in refractory dyspnoea in the community setting. Subsequent availability of lower strength sustained release morphine preparations allows dose titration for the opioid naive patient with COPD.
Oxygen therapy
As the COPD progresses patients often become hypoxaemic. Many patients tolerate mild hypoxaemia well, but once the resting PaO 2 falls below 8 kPa patients begin to develop signs of cor pulmonale, principally peripheral oedema. Once this occurs the prognosis is poor and if untreated the five-year survival is less than 50%.
In patients with end stage disease, oxygen is used to provide symptomatic relief of breathlessness. Oxygen is normally used with caution in patients with COPD as uncontrolled oxygen therapy can result in suppression of respiratory drive, carbon dioxide narcosis and ultimately respiratory arrest in some patients with COPD.
Oxygen can be administered for long periods during the day and night (long term oxygen therapy) or as short burst therapy to relieve symptoms. Long term oxygen therapy (15 hours a day) aims to improve survival in patients with COPD who have severe hypoxaemia (PaO 2 58 kPa) 63 as well as reducing the incidence of polycythaemia, reducing the progression of pulmonary hypertension and improving neuropsychological health. Apart from the latter, these are not generally important issues in patients receiving palliative care. An oxygen concentrator is the most cost effective mode of delivery of long term oxygen therapy.
Short burst oxygen is commonly prescribed for use by patients who do not meet the criteria for long term oxygen therapy but who remain breathless after minimal exertion despite other therapy. It is usually provided from cylinders. Patients report considerable symptomatic benefit and earlier recovery after exercise with short-burst oxygen, though there is little evidence to support this finding and the effects may not be reproducible with time. 64 One study showed that patients with chronic hypoxaemia due to COPD or interstitial lung disease show a reduction in dyspnoea after 10 minutes of supplemental oxygen therapy, though normoxaemic patients were not studied. 65 Short term ambulatory oxygen use was associated with significant improvement in health-related quality of life of COPD patients. 66 However, a recent randomized controlled trial comparing short-burst oxygen therapy with cylinder air or usual care after an acute exacerbation revealed no significant improvement in health related quality of life or reduction in acute health care utilization in the short burst oxygen group. 67 The NICE guideline recommends that short burst oxygen therapy should only be considered for episodes of severe breathlessness in patients with COPD not relieved by other treatments. It should only continue to be prescribed if an improvement in breathlessness following therapy has been documented, and when indicated it should be provided from cylinders. If oxygen is required then caution with continuing smokers is necessary as there is a real risk of fire, explosion or facial burns. 68 
Weight loss and muscle wasting
Weight loss and associated muscle wasting is a common feature in patients with severe COPD and the pathophysiology is incompletely understood. 69 Interventions have centred on calorie and protein supplementation, with limited success. However, when supplementation is used in conjunction with exercise, increases in body weight and respiratory muscle strength have been observed, especially when delivered in the context of a pulmonary rehabilitation programme, 70 but this may not be feasible for patients dying with COPD.
Poor appetite and weight loss are of concern to the patient and carer alike and need to be taken seriously by the community team. The advice of a dietician may be beneficial in terms of support if not in actual weight gain. 70 
Managing anxiety and depression
Anxiety associated with dyspnoea is commonplace. Drug therapy with benzodiazepines is commonly used in clinical
Box 2 Drug therapy of COPD in palliative care
. Benzodiazepines to control anxiety . Antidepressants to improve mood . Opioids and oxygen to control breathlessness . Consider continuous subcutaneous infusion therapy of opioids, anti-emetics and anxiolytics practice, but it is hard to find published evidence for safety and effectiveness. From personal experience, judicious use of low doses of diazepam can help reduce anxiety. Likewise insomnia is commonly reported in COPD and yet evidence for the use of benzodiazepines for insomnia in palliative care
is not yet available. 71 A review of anxiety and self-management behaviour in COPD illustrates the difficulties of transferring self-management techniques employed successfully in asthma patients to patients with COPD. It appears that in some cases anxiety can be compounded by the very information being imparted in the self-management programme. 72 Depressive illness is commonly reported in patients dying from cancer and it is considered good practice to actively seek this diagnosis and actively treat the condition. The same should apply to those suffering from COPD. Even prior to the terminal phase, COPD is strongly associated with anxiety and depression-particularly in those who are hypoxic or severely dyspnoeic. 73 The symptoms are disabling and distressing, and patients often become socially isolated and have to give up activities that they enjoy. The psychosocial effects of the disease may be reinforced by the depressed mood. The NICE guideline on COPD recommends that patients who are found to be depressed or anxious should be treated with conventional pharmacotherapy, but for antidepressant treatment to be successful, it needs to be supplemented by spending time with the patient explaining why depression needs to be treated alongside the physical disorder. 1 Towards the end of life the oral route of administration may become inappropriate and continuous subcutaneous infusion therapy via a syringe driver should be considered.
Co-morbidities at the end of life
The issue of managing co-morbidities in patients at the end of life is growing in importance and helpful advice has recently been published. 74 Whether or not to continue regular medication for conditions such as arthritis, hypertension, ischaemic heart disease, atrial fibrillation (with anticoagulation) and diabetes requires active consideration by the GP and careful discussion with the patient.
The place of complementary and alternative medicine
There is limited evidence for the use of complementary and alternative medicine in the management of dyspnoea. 75 Individual patients with severe COPD may benefit from the use of acupuncture, acupressure and muscle relaxation with breathing retraining to relieve dyspnoea, 76 though no benefit from acupuncture was demonstrated in a randomized controlled trial. 77 As these interventions are low risk it would seem reasonable to employ these therapies on an individual basis if they are requested by the patient.
IMPROVING THE PATIENT EXPERIENCE OF COPD
As already discussed, the duration of the illness and uncertain prognosis places great strain on patient and carers alike. This is typified by a lack of surveillance and inadequate services from secondary and primary care in the year before death. 54 Qualitative studies indicate that patients experience losses of personal liberty and dignity and of previously held expectations of the future. 52 However, adaptive strategies to cope with the effects of the disease can emerge over the lengthy period of time patients and carers live with the disease. Relationships with health care professionals may mediate the development of adaptive strategies, but these can be both positive and negative. In particular, patients appreciate continuity of care and reassurance provided by the primary health care team. 52, 78 The role of secondary care is viewed in a number of ways. Some patients and carers appreciate the surveillance role carried out by secondary care clinics, someone to check up on their condition and 'keep an eye on them'. Others find the whole experience of attending hospital too exhausting, with the consultation perfunctory and lacking in continuity.
Paying attention to carer's health needs is relevant. Carers suffer significantly, experiencing severe anxiety and helplessness as they witness the patient's suffering and experience severe restrictions to their own lifestyle. 54 Carers become enmeshed with the patient's illness and often take on numerous roles 'we're nurses, we're doctors, we're housewives, we're cooks, we're gardeners.' 52 The plethora of roles extending sometimes over years takes its toll on carers in terms of exhaustion and mental health problems.
WHAT DO PATIENTS WITH END STAGE COPD WANT?
The majority of patients with life-threatening illness express the wish to die at home, though a substantial minority may express a wish to die in other settings, such as an inpatient hospice. 79 Where possible it is reasonable to try and explore an individual's wishes. Whilst it is not always possible to die at home, it is reasonable to aim for the major part of the final phase of life to be spent at home. Most patients with severe COPD are initially receiving secondary care services and this can take the form of outpatient clinics and in some cases input from respiratory nurse specialists. The role of the specialist nurse has been shown to improve satisfaction with care, and improved patient education, but had no effect in reducing acute hospital admissions for exacerbations. 80 However, specialist outreach respiratory nursing is as yet of unproven benefit in patients with severe disease and those who are dying. 81 Some patients and carers will benefit from the reassurance and the surveillance that
M a y 2 0 0 7 outpatient clinics and specialist nurses can provide. However, there will come a point for many when community based care with a predominant palliative element is more appropriate. Judging this transition point requires experience, sensitivity and open communication from and between both the hospital clinician and general practitioner. Having reached this point it is essential that the patient and carer do not get lost to follow up in the community, and the planning of long-term support is important. It has been observed that patients are often reluctant to fully express their needs and may be reluctant to 'bother the doctor,' and so the elicitation of patient and carer needs and preferences requires some sensitivity. 78 In the UK the implementation of the Gold Standards Framework for palliative care is proceeding. 82 This initiative seeks to help primary health care teams put in place structures for effective palliative care for patients with life threatening illness in the community. Although originally developed for patients with cancer, it should be possible to adapt the recommendations to the needs of patients with cardiopulmonary disease. Most hospice services in the UK accept patients with non-malignant illness and this openness should increase with the recent publication of NICE guidelines, which encourages a palliative care approach for patients with severe COPD. 1 There is a growing emphasis on involving hospice services at an earlier stage for patients with a cancer diagnosis. For patients with cardiopulmonary disease the issue needs to be discussed sensitively with the patients, with the emphasis on the positive aspects of being able to help with symptom control, arrange community support, provide relevant information and act as a sympathetic listener in person or at the end of the telephone.
Care of the dying patient has been recently reviewed, with emphasis on evidence-based guidelines on symptom control, psychological support and bereavement allowing facilitation of a 'good' death. 83 Particular note is made of the importance of diagnosing dying. This is a challenge for patients with COPD and as noted above, the death of such patients often occurs with an exacerbation and can appear sudden and unexpected. The prognosis related to reduced FEV 1 and the requirement for long term oxygen therapy, as described earlier, can act as a guide to when to commence palliative care. Certainly the expectation of death within the next 12 months is a strong pointer to adopting a palliative approach (Box 3).
The place of death may not be the home. Severe exacerbations of COPD can be distressing for patient and carer alike and beyond the skills and resources of the community team to deal with. For patients expressing a wish not to go into a general hospital the options are to stay at home or to consider hospice admission or admission to a local facility such as a GP-run community hospital. The community hospital has advantages of care being provided by the patient's own GP, proximity to home and often staff known to the patient. 84, 85 CONCLUSION COPD is a disease with a lengthy illness trajectory and high level of symptom burden associated with psychosocial effects on patients and their families. The management of the patients should be shared between primary and secondary care, with multidisciplinary teams being involved at an early stage in the disease. Judging the transition from active treatment to supportive palliative care can be difficult. However, severely impaired respiratory function, requirement for long term oxygen therapy and frequent exacerbations are indicators that this stage may have been reached. Patients and their families require honest and clear communication about the condition and what to expect in the future. Advance care planning (including living wills and advance directives) has a place, but may not need to take the form of a written agreement. However, it is important that patients and their carers are given the opportunity to share their concerns and wishes for future care with the team caring for them, and that this information is shared and recorded.
The evidence base for symptom control in COPD is poor and management relies on experience and considered best practice. However, there is evidence for judicious use of opiates and oxygen in the treatment of dyspnoea. Specialist outreach respiratory nursing is as yet of unproven benefit, but patients and their carers appear to appreciate the reassurance and surveillance role outreach nurses can provide. The hospice movement has become increasingly involved in the management of life threatening nonmalignant disease and should be involved in the multidisciplinary care of patients dying from COPD. 
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